Recently, Elliott (1986) has reported data that he claims are inconsistent with my hypothesis that a short-term motor memory system exists for guiding locomotion and other actions in space (Thomson, 1983) . In fact, methodological flaws in Elliott's design make such conclusions unjustified and inappropriate. Moreover, insofar as comparisons can be made at all, the results are completely consistent with my own data.
he claims are at variance with those recently reported by myself (Thomson, 1983) . The disagreement centers on two issues.
First, I observed that subjects who had received only a little training could learn to walk quite accurately to targets over a wide range of distances while blindfolded during the walking period. A few seconds' viewing before walking was all that was necessary for quite good accuracy to be attained. Second, this effect depended on how long the subjects took to reach the target. For distances within "near space" (up to 5-6 m), time had little effect on accuracy, and quite long delays between closing the eyes and setting off for the target did not greatly disrupt performance. For longer distances, however, time became an important factor, and accuracy could be maintained only if less than approximately 8 s elapsed between closing the eyes and reaching the target. If a longer period elapsed, accuracy deteriorated. Elliott claims to have been unable either to obtain comparable overall accuracy or to replicate these time effects. In fact, neither of these experiments achieves the conditions necessary for a test of my hypothesis, and Elliott's conclusions are unwarranted. Moreover, insofar as comparisons can be made, Elliott's findings are broadly consistent with my own. Let us examine this in detail.
Elliott is at pains to describe his inability to obtain time effects similar to those predicted by my delay hypothesis and goes so far as to subtitle his paper "A failure to replicate Thomson." In fact, neither of his experiments meets the basic requirements for testing my hypothesis because at all the crucial distances Elliott's subjects simply took too long to reach the targets. For example, Table 1 shows that in the first experiment, subjects always took more than 8 s to reach the target except at 3 m and at 6 m without delay. In all other cases the times were beyond the critical range, in most cases far beyond it. There is thus no possibility of replicating my time effects at the 9-, 12-, or 15-m distances as the critical time zone was surpassed on every occasion. All that can be expected here is relatively poor overall performance across further delays, which is what Elliott found. These findings thus do not bear on the delay hypothesis at all. At the near-space distance of 3 m, and to a lesser extent Correspondence concerning this article should be addressed to James A. Thomson Again, delays of less than/more than 8 s were unequivocally achieved only at 4 m and 6 m, that is within my near-space range where we typically find no effect of delays. And again, no effect of delays was found. But at the far-space distance of 8 m, with the subjects taking only marginally longer than 8 s to reach the target, the hypothesized delay effect appeared. I do not see anything in these results that should lead me to doubt my findings: On the contrary, they appear to be very much in line with them. The only real point of divergence is at the 6-m distance, where I obtained a delay effect but Elliott did not. However, this is right on the border between my near/far space distinction, and I am not unduly perturbed by this finding. The limits of "near space" are likely to vary from subject to subject in any case, depending, for example, on the size of their paces or the degree of motor experience. Recently, Corlett, Patla, and Williams (1985) reported results suggesting that children may have a shorter near-space than adults and that time delays affect their accuracy at less than 6 m (a finding which we have recently confirmed). These findings are also at variance with those of Elliott and further suggest that his results are due to methodological factors.
On the question of overall accuracy, Elliott lays great stress on the fact that the subjects were always more accurate with eyes open than with eyes closed and concludes from this that "there is no substitute for continuous visual information in the control of movement" (p. 388). Of course, these differences are greatly affected by the fact that the subjects always took so long to get to the targets, and in most cases a significant difference is exactly what should be expected. I am aware, however, that even at 3 m, there was a significant difference between conditions. I can hardly agree, however, that this undermines the intermittency hypothesis. Every study ever conducted in the area shows that performance is superior when visual information is available except under very rapid movement conditions (e.g., Conti & Beaubaton, 1976) . There is no doubt at all that had I not used a restricted visual condition, there would have been a clear superiority of visual over non visual conditions in my study also.
That is not the point. The aim is not to show that there is no advantage of a visual condition over a nonvisual one: It is to show that the accuracy observed under the intermittent condition is adequate in the sense that the subject ends up in the general vicinity of the target without having had to keep his nose permanently trained on where he was going while getting there.
The evidence from a wide range of studies now shows that this kind of continuous attention is not necessary, and it is difficult to see how behavior of any complexity would be possible if it were. But this is not to say that there will not normally be a net superiority of visual over nonvisual conditions when the two are compared. My aim has always been to stress the relative accuracy that can be achieved under blindfold conditions, and the finding of a significant difference between vision and novision conditions is really irrelevant to this conclusion. Generally speaking, where no time delays are involved, we would expect subjects to achieve an accuracy of plus or minus a pace at worst. This level of accuracy has recently been reported by Laurent and Cavallo (1985) , who asked subjects to walk to targets between 6 m and 9 m away, sometimes requiring them to circumvent obstacles en route. Their subjects were able to do this, with errors at the final target between 3% and 7%. In many cases of locomotor planning, this level of accuracy is likely to be adequate. Where greater precision is required, however, subjects probably use vision toward the end of the loeomotor period to reassess the situation and zero in on the target, as appears to happen in reaching or pointing tasks (e.g., Paillard & Beaubaton, 1978; Jeannerod & Biguer, 1982) . At any rate, to argue as Elliott does that "there is no substitute for continuous visual . . . control" (p. 388) because a significant difference was obtained between visual and nonvisual conditions seems to me to miss the point and fails to get at the real issues. Incidentally, this conclusion would hardly be warranted on the basis of his own findings because it is clear that the subjects are still getting to the general vicinity of the target, even if the long time delays have made them generally less accurate than they might otherwise have been.
Finally, a word about some methodological issues that we find to be important. Chief among these is the type of practice that Elliott's subjects received. I have always stressed that practice is a vital preliminary to this kind of experiment where subjects are asked to do something essentially unnatural. Walking with eyes shut goes against the grain, and subjects invariably feel uncomfortable at doing so, especially at longer distances or for extended periods. In my view, the only way to overcome this is to give them practice at the task, away from the testing area, using a wide range of distances and giving them feedback as to their accuracy. This is vital to instilling a sense of confidence in subjects who otherwise are unwilling to walk in an unhesitating manner. It is quite clear from Table 3 that Elliott did not achieve this requirement because the subjects were obviously walking far more slowly while blindfolded. This is almost certainly due to the fact that Elliott's subjects never saw the results of their performance, even in practice. I really cannot see what is the point of a "practice" session in which the subjects receive no feedback. To be sure, it is essential that none is received during the experimental session, but the subjects must have a chance to acclimatize, gain confidence, and calibrate their system to the slightly modified gait they will be using if this cannot be entirely normalized. We have found that only a little practice of this kind is necessary for quite accurate performance over a wide range of distances, none of which had been experienced in the practice session beforehand. This is a fundamental difference between our methods. In my opinion, if subjects are to be persuaded to walk sufficiently quickly and normally for this kind of experiment to be meaningfully conducted, a proper practice routine is necessary. The contradictory results between Elliott and those of us who typically find accuracy in blind walking, with delay effects when introduced, may well be due to factors like this.
